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FRQVXPSWLRQRIKHDOWKFDUHLVLQIOXHQFHGE\VRFLRGHPRJUDSKLFFKDUDFWHULVWLFVVXFKDVDJHJHQGHUHGXFDWLRQQXPEHU
RIKRXVHKROGPHPEHUVRUSODFHRIOLYLQJ8QPHWKHDOWKFDUHQHHGFDQEHFDXVHGE\VLPSOHIDFWRUVVXFKDVGLVWUXVWRI
KHDOWKFDUHV\VWHPIHDUIURPWUHDWPHQWDWWLWXGHWRRZQKHDOWKRUQHWZRUNRUTXDOLW\RIKHDOWKFDUHSURYLGHUV:RUVH
KHDOWKVWDWXVDQGDFFXPXODWLRQRIGLVHDVHVFDQOHDGWRXQPHWQHHGLQSDUWLFXODU2WKHULPSRUWDQWIDFWRULVKHDOWKFDUH
ILQDQFLQJOLPLWHGUHVRXUFHVIRUKHDOWKFDUHSURYLGHUVFDQFDXVHZDLWLQJWLPHVDQGDOHYHORIRXWRISRFNHWSD\PHQWV
2XWRISRFNHWSD\PHQWVDUHFRQVLGHUHGDVWKHPRVWUHJUHVVLYHZD\RIVSHQGLQJIRUKHDOWKFDUH6DOWPDQ	)LJXHUDV
9}UNHWDO+RSNLQV	&XPPLQJ$UKLQ7HQNRUDQJ<DUGLPDHWDO;XHWDO
,IWKHVSHQGLQJLVWRRKLJKDQGFDXVHVDKLJKEXUGHQIRUKRXVHKROGEXGJHWVLQGLYLGXDOVFDQGHFLGHWRSRVWSRQHRU
IRUJRQHKHDOWKFDUHFRQVXPSWLRQ0RUHRYHUZKHWKHULQFRPHDQGKHDOWKVWDWXVDUHSRVLWLYHO\FRUUHODWHGORZLQFRPH
FRQVXPHUVDUHLQIOXHQFHGE\KLJKRXWRISRFNHWSD\PHQWVWKHPRVW+RSNLQV	&XPPLQJ
:LWKUHIHUHQFHWRVRPHVWXGLHVKHDOWKFDUHFRVWDQGZDLWLQJWLPHVDSSHDUHGWREHWKHPRVWLPSRUWDQWUHDVRQIRU
XQPHWQHHG.RROPDQ7XU6LQDL	/LWZLQ7KHVHERWKUHDVRQVDUHVHULRXVRQHVDQGLWLVZRUWKSD\LQJ
DWWHQWLRQWR WKHP1HYHUWKHOHVV WKLVSDSHUIRFXVHVRQO\RQXQPHWQHHGFDXVHGE\KHDOWKFDUHFRVWVRXWRISRFNHW
SD\PHQWV8QPHWQHHGDSSHDUVDVDUHDVRQRISULFHRIKHDOWKFDUHZKLFKKDVWREHSDLG:KHWKHUWKHOHYHORIRXWRI
SRFNHWSD\PHQWVHQGDQJHUVWKHKRXVHKROG¶VDELOLW\WRPDLQWDLQLWVFXVWRPDU\VWDQGDUGRIOLYLQJ%HUNLLWFDQ
UHVXOW LQSXVKLQJKRXVHKROGVLQWRWKHSRYHUW\DQGRUSRVWSRQLQJRUIRUJRLQJDFFHVV WRKHDOWKFDUH,QDQXPEHURI
VWXGLHVWKHHOGHUO\ZHUHLGHQWLILHGDVWKHPRVWYXOQHUDEOHJURXSHVSHFLDOO\SHRSOHRYHUDJH+RQJ	.LP
<DUGLPDHWDO'H*UDHYHHWDO+DELFKWHWDO.ODYXV	.DSLDLQHQ(FRQRPRX;X
HWDO7KHHOGHUO\IDFHKLJKHURXWRISRFNHWSD\PHQWVDQGVSHQGDKLJKHUVKDUHRIWKHLULQFRPHWKDQKRXVHKROGV
ZLWK\RXQJHUDQGHFRQRPLFDOO\DFWLYHPHPEHUV%HUNL5DVHOOHWDO:\V]HZLDQVNL
7KLVSDSHUIRFXVHVRQXQPHWQHHGRIWKHHOGHUO\7KHUDWLRQDOHLVWKDWDFRPELQDWLRQRIFKDUDFWHULVWLFVVXFKDVDJH
KLJKHUPRUELGLW\SUHVHQFHRIFKURQLFLOOQHVVHVDQGDORZHULQFRPHDVDUHVXOWRIHFRQRPLFLQDFWLYLW\LQUHWLUHPHQW
DJHGHWHUPLQHWKHHOGHUO\DVWKHPRVWYXOQHUDEOHJURXS
7KHREMHFWLYHRIWKHSDSHULVWRHYDOXDWHWKHH[WHQWRIXQPHWQHHGIRUKHDOWKFDUHDPRQJWKHHOGHUO\LQVHOHFWHG
(XURSHDQFRXQWULHVDQGWRH[SORUHFKDUDFWHULVWLFVRIWKHHOGHUO\ZLWKXQPHWQHHGIRUKHDOWKFDUH
'DWDDQGPHWKRGV
2.1. Used Data 
7KHGDWDIURPWKHILIWKZDYHRIWKH6XUYH\RI+HDOWK$JHLQJDQG5HWLUHPHQWLQ(XURSH6+$5(LVXVHG%|UVFK
6XSDQ6+$5(LVDXQLTXHVXUYH\IRFXVLQJRQSHRSOHDJHGDQGROGHU6+$5(FRQWDLQVPLFUROHYHOSDQHO
GDWDRI HFRQRPLF VRFLDO DQGKHDOWK IDFWRUV WKDW DFFRPSDQ\DQG LQIOXHQFH DJHLQJSURFHVVHV %|UVFK6XSDQHW DO
,QZDYH(XURSHDQFRXQWULHVDUHFRYHUHG$XVWULD%HOJLXP&]HFK5HSXEOLF'HQPDUN(VWRQLD)UDQFH
*HUPDQ\,WDO\1HWKHUODQG6ORYHQLD6SDLQ6ZHGHQ6ZLW]HUODQG/X[HPEXUJ%HVLGHVRWKHUVDQH[WHQVLYHKHDOWK
FDUHPRGXOHLVLQWHJUDWHGLQWKHILIWKZDYHZKLFKDOORZVLQWHUQDWLRQDOFRPSDULVRQVLQWZRDUHDVKHDOWKFDUHXWLOL]DWLRQ
LQWKHODVWPRQWKVLQFOXGLQJXQPHWQHHGDQGKHDOWKLQVXUDQFHFRYHUDJHDQGRXWRISRFNHWH[SHQGLWXUH0DOWHU
	 %|UVFK6XSDQ  7KH WDUJHW SRSXODWLRQ DUH SHUVRQV ERUQ LQ  RU HDUOLHU DQG SHUVRQV ZKR DUH D
VSRXVHSDUWQHURIDSHUVRQERUQLQRUHDUOLHUDOOKRXVHKROGVZLWKDWOHDVWRQHPHPEHUEHORQJLQJWRWKHWDUJHW
SRSXODWLRQ RI LQGLYLGXDOV 7KH IROORZLQJ UHVSRQGHQWV ZHUH QRW LQFOXGHG QRW VSHDNLQJ DQ\ WKH RIILFLDO QDWLRQDO
ODQJXDJHVRIWKHFRXQWU\SHRSOHLQFDUFHUDWHGKRVSLWDOL]HGRURXWRIWKHFRXQWU\GXULQJWKHHQWLUHILHOGZRUNSHULRG
7RFROOHFWWKHGDWDVRFDOOHG&$3,FRPSXWHUDVVLVWHGSHUVRQDOLQWHUYLHZLQJZDVXVHG7KHILIWKZDYHRIVXUYH\ZDV
FRQGXFWHGLQDQGWKHILHOGZRUNZDVFRPSOHWHGLQ1RYHPEHU7KHVXUYH\LVEDVHGXSRQSUREDELOLW\VDPSOHV
ZLWKIXOOSRSXODWLRQFRYHUDJH$OOWKHPHWKRGRORJLFDODVSHFWVUHODWHGWRWKH6+$5(VXUYH\DUHGLVFXVVHGLQ%|UVFK
6XSDQHWDODQGVSHFLDOPHWKRGRORJLFDOLVVXHVUHODWHGWRZDYHLQ0DOWHUDQG%|UVFK6XSDQ
2.2. Methods 
7KHVXEMHFWRIUHVHDUFKLVXQPHWQHHGIRUKHDOWKFDUHDVDVXEMHFWLYHIHHOLQJRIUHVSRQGHQWV,QWKHDQDO\VLV
LQGLYLGXDOVDJHGDQGPRUHDUH LQFOXGHG)LUVWRIDOO WKHXQPHWQHHGIRUKHDOWKFDUH LVH[SORUHGDPRQJDOO WKH
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LQFOXGHGFRXQWULHV6+$5(LQFOXGHVWKUHHYDULDEOHVHQDEOLQJWRH[DPLQHXQPHWQHHGIRUKHDOWKFDUHLQUHODWLRQWR
ILQDQFLDOEXUGHQ

x XQPHWQHHGIRUGRFWRUYLVLW:DVWKHUHDWLPHLQWKHSDVWWZHOYHPRQWKVZKHQ\RXQHHGHGWRVHHDGRFWRUEXW
FRXOGQRWEHFDXVHRIFRVW"
x XQPHWQHHGIRUGHQWLVW,QWKHODVWWZHOYHPRQWKVWRKHOS\RXNHHS\RXUOLYLQJFRVWVGRZQKDYH\RXSRVWSRQHG
YLVLWVWRWKHGHQWLVW"
x XQPHWQHHGIRUJODVVHV,QWKHODVWWZHOYHPRQWKVWRKHOS\RXNHHS\RXUOLYLQJFRVWVGRZQKDYH\RXJRQH
ZLWKRXWRUQRWUHSODFHGJODVVHV\RXQHHGHGEHFDXVH\RXFRXOGQRWDIIRUGQHZRQHV"

,QWKHQH[WVWHS,IRFXVHGRQO\RQWKHUHVSRQGHQWVLQWKHPDWHULDOGHSULYDWLRQGHILQHGDVXQDIIRUGDELOLW\RIKHDOWK
UHODWHGH[SHQGLWXUHVE\/DIHUUqUH	9DQGHQ%RVFK7KXV,LQFOXGHGDOOWKHUHVSRQGHQWVZLWKDWOHDVWRQHW\SH
RIXQPHWQHHG1 )RUIXUWKHUUHVHDUFK,GLGQRWGLVWLQJXLVKEHWZHHQWKHW\SHVRIXQPHWQHHGDQG,WUHDWHG
WKHPDVRQHYDULDEOHRIFXPXODWLYHXQPHWQHHG
7KHGHVFULSWLYHDQDO\VLVZDVSHUIRUPHGLQWZRVWHSV)LUVWO\FKDUDFWHULVWLFVRIWKHHOGHUO\ZLWKXQPHWQHHGZHUH
FRPSDUHGWRWKHZKROHSRSXODWLRQRIWKHHOGHUO\6HFRQGO\GLIIHUHQFHVEHWZHHQFRXQWULHVIRUWKHHOGHUO\ZLWKXQPHW
QHHGZHUHFRPSDUHG'LIIHUHQFHVLQPHDQVRIWKHREVHUYHGFRQWLQXRXVYDULDEOHVEHWZHHQFRXQWULHVZHUHWHVWHGXVLQJ
WKH PHWKRG RI RQHZD\ $129$ DQDO\VLV RI YDULDQFH 5REXVW WHVWV RI HTXDOLW\ RI PHDQV :HOFK DQG %URZQ
)RUV\WKHZHUHSHUIRUPHG)LHOG)UHTXHQFLHVIRUHDFKFDWHJRULFDOYDULDEOHDUHGLVSOD\HG,QWKHDQDO\VLVWKH
EDVLFVRFLRHFRQRPLFYDULDEOHVZHUHLQFOXGHGDJHJHQGHUKRXVHKROGVL]HHGXFDWLRQLQFRPHSHUSHUVRQDQGRXWRI
SRFNHWSD\PHQWV7KHEXUGHQRIWKHHOGHUO\LVH[SUHVVHGDVDVKDUHRIHTXDOL]HGDGMXVWHGE\KRXVHKROGVL]HLQFRPH
VSHQWRQRXWRISRFNHWSD\PHQWV7KHIROORZLQJKHDOWKYDULDEOHVZHUHH[SORUHGVHOISHUFHLYHGKHDOWKVWDWXVQXPEHU
RIFKURQLFGLVHDVHVQXPEHURIQLJKWVVSHQWLQKRVSLWDODQGQXPEHURIFRQWDFWVZLWKGRFWRUV7KHFDOLEUDWHGLQGLYLGXDO
ZHLJKWYDULDEOHFLZBZZDVDSSOLHGIRUJHQHUDOL]DWLRQRIUHVXOWVIRUWKHZKROHSRSXODWLRQ7KHVRIWZDUH,%036366
6WDWLVWLFVKDVEHHQXVHGIRUGDWDSURFHVVLQJ
5HVXOWV
7DEOHSUHVHQWVDOOWKUHHW\SHVRIH[SORUHGXQPHWQHHGDQGWKHFXPXODWLYHXQPHWQHHGDWOHDVWRQHW\SHRIXQPHW
QHHGGHFODUHGE\WKHUHVSRQGHQW
7KHVKDUHRIWKHHOGHUO\ZLWKXQPHWQHHGGLIIHUVEHWZHHQFRXQWULHVIURPLQ'HQPDUNWRLQ(VWRQLD
7KHKLJKHVWVKDUHRIWKHHOGHUO\IRUDOOW\SHVRIXQPHWQHHGLVLQ(VWRQLD7KHVHFRQGKLJKHVWQXPEHURIWKH
HOGHUO\ZLWKXQPHWPHHWLVLQ,WDO\ERWKLQDFXPXODWLYHZD\DQGDFFRUGLQJWRHDFKW\SHRIXQPHWQHHG6SDLQ
WRRNWKHWKLUGSODFHZLWKRIWKHHOGHUO\GHFODULQJDWOHDVWRQHW\SHRIXQPHWQHHGFDXVHGSDUWLFXODUO\E\XQPHW
QHHGIRUGHQWLVWDQGJODVVHV7KHHOGHUO\LQRWKHUFRXQWULHVIRUJRQHFDUHPXFKOHVV7KHGLIIHUHQFHVEHWZHHQW\SHVRI
XQPHWQHHGDUHREYLRXV2QWKHZKROHWKHHOGHUO\SRVWSRQHRUUHVWULFWWKHLUYLVLWVWRGHQWLVWVHVSHFLDOO\$KLJKVKDUH
RIWKHHOGHUO\DOVRSRVWSRQHVUHSODFHPHQWVRIJODVVHV9LVLWVWRGRFWRUVDUHIRUJRQHWKHOHDVW7KHVKDUHRIWKHHOGHUO\
LVWKHORZHVWLQ'HQPDUNIROORZHGE\6ZHGHQOHVVWKDQRIWKHHOGHUO\$YHU\ORZVKDUHRIWKHHOGHUO\
LVDOVRLQ6ORYHQLD6ZLW]HUODQGWKH1HWKHUODQGVDQG$XVWULDUDQJLQJEHWZHHQDQG7KHVKDUHRIHOGHUO\LQ
(VWRQLD  DQG LQ ,WDO\  LV DODUPLQJ2Q DYHUDJH RI WKH HOGHUO\ IDFHG XQPHW QHHG DPRQJ WKH
REVHUYHG(XURSHDQFRXQWULHV7KLVYDOXHVXJJHVWVWKDWLWLVZRUWKIRFXVLQJFORVHURQO\RQWKHHOGHUO\ZLWKXQPHWQHHG
7DEOH6KDUHRIWKHHOGHUO\ZLWKXQPHWQHHGIRUKHDOWKFDUHLQWKHVHOHFWHGFRXQWULHV
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